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ABSTRACT

A pump for a water cooler is positioned inside or outside an
electronic device having heating parts in order to cool heat
generated by the heating parts via a circulating refrigerant.

17 Claims, 5 Drawing Sheets
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PUMP FOR WATER COOLER

CROSS-REFERENCE TO RELATED PATENT
APPLICATION

This application claims the benefit of Korean Patent
Application No. 10-2013-0053396, filed on May 10, 2013,
in the Korean Intellectual Property Office, the disclosure of
which is incorporated herein in its entirety by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a pump for a water cooler,
and more particularly, to a pump for a water cooler that is
positioned inside or outside an electronic device having
heating parts in order to cool heat generated by the heating
parts via a circulating refrigerant.

2. Description of the Related Art

In general, a water cooler is an apparatus that cools a
heating part that is installed inside an electronic device, such
as a computer, and generates heat when it operates, i.e., a
heating part such as a central processing unit (CPU), a
chipset, random access memory (RAM), or a field effect
transistor (FET), by using water or a refrigerant (a cooling
fluid) including a chemical component such as an anticor-
rosive agent. The water cooler generally includes a water
block, a radiator, a fan, a pump, a water tank, a controller,
etc.

A lower surface of the water block contacts an upper
surface of the heating part, and thus, the water block receives
heat generated from the heating part to exchange heat with
the refrigerant. Also, the radiator receives heat from the
refrigerant and diffuses the heat to the outside to cool the
heating part. The pump circulates the refrigerant filled in the
water tank, the radiator, and a pipe. The fan passes air
through the radiator for proper cooling. The controller
controls operations of the fan, the pump, etc.

The above-described information regarding the related art
has been acquired by the present inventor in the process of
deriving the present invention. Therefore, the related art may
not be regarded as a well-known technology that has been
opened to the public before the present invention has been
used.

SUMMARY OF THE INVENTION

The present invention provides a pump for a water cooler
that cools heat generated by a heating part via a refrigerant
such as circulating water.

According to an aspect of the present invention, there is
provided a pump for a water cooler, including: a pump
chamber assembly which includes a pump chamber wherein
an impeller is disposed to rotate in a predetermined axis
direction in the pump chamber to circulate a fluid therein; a
heat exchange chamber assembly which comprises a heat
exchange chamber that is formed on a side of the pump
chamber assembly so that at least a portion of a side of the
heat exchange chamber contacts the pump chamber assem-
bly and at least a portion of an other side of the heat
exchange chamber contacts a heating part, an inlet into
which the fluid flows from the pump chamber assembly, and
an outlet from which the fluid is discharged to the pump
chamber assembly, and the fluid circulating in the heat
exchange chamber; and a stator assembly which is formed
on a side of the pump chamber assembly to provide a
predetermined driving force to the impeller.
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The pump chamber assembly and the heat exchange
chamber assembly may be formed as additional assemblies
that are separated from each other.

A lower surface of the pump chamber assembly and an
upper surface of the heat exchange chamber assembly may
be tightly combined with each other.

The pump chamber assembly and the heat exchange
chamber assembly may be stacked in an axis direction of the
impeller.

The pump chamber assembly may include a pump cham-
ber upper cover and a pump chamber lower cover. The pump
chamber may be formed in the pump chamber upper cover
and the pump chamber lower cover that are combined with
each other, the pump chamber upper cover may include: a
upper inlet part into which the fluid flows from a radiator;
and an outlet part from which the fluid is discharged to the
radiator, and the pump chamber lower cover may include: a
lower inlet part which is connected to the upper inlet part of
the pump chamber upper cover and an inlet of the heat
exchange chamber assembly; and an inlet hole which is
connected to the outlet of the heat exchange chamber
assembly.

The impeller and the stator assembly may be separated
from each other through the pump chamber upper cover.

The pump chamber lower cover may include an impeller
fixing part into which the impeller is inserted. One or more
inlet holes may be formed in at least one side of the impeller
fixing part.

The heat exchange chamber assembly may include a heat
exchange chamber upper cover and a heat exchange cham-
ber lower cover. The heat exchange chamber may be formed
in the heat exchange chamber upper cover and the heat
exchange chamber lower cover that are combined with each
other, and the heat exchange chamber upper cover may
include the inlet and the outlet.

A radiating part may be further formed on a surface of the
heat exchange chamber lower cover opposite to a surface of
the heat exchange chamber lower cover contacting the
heating part.

The heat exchange chamber assembly may further include
a first guide part that guides a moving path of the fluid that
flows into the heat exchange chamber through the inlet.

The first guide part may include: an edge part which has
a ring shape; and a guide part which extends from the edge
part and in which a first guide hole is formed.

The guide part of the first guide part may be connected to
the inlet and is disposed across the radiating part.

The pump may further include: a second guide part which
is formed between the first guide part and the heat exchange
chamber lower cover to cover the radiating part and com-
prises a second guide hole that is formed inside the second
guide part to have a shape corresponding to the first guide
part.

The fluid in the heat exchange chamber may be dis-
charged outside the pump through the pump chamber as the
impeller rotates.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other features and advantages of the
present invention will become more apparent by describing
in detail exemplary embodiments thereof with reference to
the attached drawings in which:

FIG. 1 is a view illustrating a pump for a water cooler that
is installed in a computer mainframe according to an exem-
plary embodiment of the present invention;
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FIG. 2 is a perspective view illustrating a pump for a
water cooler according to an exemplary embodiment of the
present invention;

FIG. 3 is an exploded perspective view illustrating the
pump for a water cooler of FIG. 2;

FIG. 4 is an exploded perspective view illustrating the
pump for a water cooler of FIG. 2, showing each assembly
of the pump for a water cooler; and

FIG. 5 is a cross-sectional view taken along line V-V of
FIG. 2.

DETAILED DESCRIPTION OF THE
INVENTION

Various example embodiments will now be described
more fully with reference to the accompanying drawings in
which some example embodiments are shown. In the draw-
ings, the thicknesses of layers and regions are exaggerated
for clarity.

Detailed illustrative example embodiments are disclosed
herein. However, the specific structural and functional
details disclosed herein are merely representative for pur-
poses of describing the example embodiments. This inven-
tion may, however, may be embodied in many alternate
forms and should not be construed as limited to only the
example embodiments set forth herein. Accordingly, while
example embodiments are capable of various modifications
and alternative forms, embodiments thereof are shown by
way of example in the drawings and will herein be described
in detail. It should be understood, however, that there is no
intent to limit the example embodiments to the particular
forms disclosed, but on the contrary, the example embodi-
ments are to cover all modifications, equivalents, and alter-
natives falling within the scope of the invention. Like
numbers refer to like elements throughout the description of
the figures.

Hereinafter, the present invention will be described in
detail by explaining embodiments of the invention with
reference to the attached drawings.

FIG. 1 is a view illustrating a pump 1 for a water cooler,
wherein the pump 1 is installed in a computer mainframe 10
according to an exemplary embodiment of the present
invention. Referring to FIG. 1, the pump 1 according to the
present exemplary embodiment is an apparatus that cools
heat of a heating part that is installed in an electronic device,
for example, a computer, and generates heat when it oper-
ates, by using a liquid refrigerant. The computer includes a
central processing unit (CPU), a main chipset installed in a
graphic card, a random access memory (RAM), etc., as
heating parts.

As shown in FIG. 1, a water cooling system includes the
pump 1 according to the present exemplary embodiment and
a radiator 20. The pump 1 is installed in a heating part, such
as the CPU, and passes a fluid such as cooled water to cool
heat generated from the heating part. The radiator 20
receives the heat generated from the heating part through the
pump 1 to cool heated water. The pump 1 is installed on an
upper surface of the heating part such as the CPU, and the
radiator 20 is installed on an inner side of the computer
mainframe 10 or may be installed inside a back surface of
the computer mainframe 10. A cooling fan 30 may be
installed in front of or in the rear of the radiator 20 to cool
water that passes through the radiator 20. Although not
shown in the drawings, the radiator 20 may be installed
outside the computer mainframe 10.

The pump 1 includes a heat exchange chamber assembly
400 and a pump chamber assembly 300. The heat exchange
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chamber assembly 400 is installed on an upper surface of the
CPU and passes cooled water. The pump chamber assembly
300 passes through the heat exchange chamber assembly
400, receives heat from the CPU, pumps up heated water
through a rotation force of an impeller, and discharges the
cooled water to the radiator 20. In the pump 1 according to
the present exemplary embodiment, the pump chamber
assembly 300 and the heat exchange chamber assembly 400
are formed as additional assemblies that are separated from
each other. Also, the pump chamber assembly 300 and the
heat exchange chamber assembly 400 are stacked toward an
axis direction of an impeller 320. This will be described in
more detail later with reference to FIGS. 2 through 5.

First and second tubes 26 and 28 are installed between the
pump 1 and the radiator 20 to connect the pump 1 and the
radiator 20 to each other in order to circulate water and the
cooling fluid that have passed through the pump 1. There-
fore, water cooled through the radiator 20 is discharged
through the first tube 20 to flow into the pump 1. Also, water
is heated by absorbing heat of the CPU through the pump 1
flows into the radiator 20 through the second tube 28. In
other words, water discharged from an outlet 24 of the
radiator 20 through the first tube 26 flows into the pump 1
through an inlet 510 of the pump 1. Also, water which has
absorbed heat is discharged through an outlet pipe 520 of the
pump 1 to flow into an inlet 22 of the radiator 20 through the
second tube 28.

The radiator 20 circulates water, a temperature of which
has risen through the pump 1, to cool the water through an
operation of the cooling fan 30. The cooling fan 30 may be
installed in front of the radiator 20 to circulate inner air in
the computer mainframe 10. Alternatively, the cooling fan
30 may be installed in the rear of the radiator 20, and a
plurality of holes may be formed in a back surface of the
computer mainframe 10 so that the cooling fan 30 circulates
external air, thereby improving the cooling efficiency of the
radiator 20. In other words, a position of the cooling fan 30
may be freely changed according to a situation of the water
cooling system.

The pump 1 for a water cooler according to an exemplary
embodiment of the present invention will now be described
in more detail.

FIG. 2 is a perspective view illustrating a pump 1 for a
water cooler according to an exemplary embodiment of the
present invention. FIG. 3 is an exploded perspective view
illustrating the pump 1 for a water cooler of FIG. 2. FIG. 4
is an exploded perspective view illustrating the pump 1 for
a water cooler of FIG. 2, showing that is disassembled
according to each assembly. FIG. 5 is a cross-sectional view
taken along line V-V of FIG. 2.

Referring to FIGS. 2 through 5, the pump 1 according to
the present exemplary embodiment includes a cover assem-
bly 100, a stator assembly 200, a pump chamber assembly
300, and a heat exchange chamber assembly 400. In the
pump 1 according to the present exemplary embodiment, a
pump chamber 350 and a heat exchange chamber 450 are
formed as additional assemblies that are separated from each
other. Also, the pump chamber 350 and the heat exchange
chamber 450 are stacked in an axis direction of the impeller
320 to be tightly combined with each other. This will now be
described in more detail.

The cover assembly 100 forms an upper cover of the
pump 1 to cover the stator assembly 200 and the pump
chamber assembly 300.

The stator assembly 200 is disposed inside the cover
assembly 100 and combined with an upper surface of the
pump chamber assembly 300. The stator assembly 200
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includes a stator 210 and a printed circuit board (PCB) 220.
The stator 210 is formed of a part that is fixed to a motor, a
generator, or the like, i.e., a metal pin supporting a coil, and
a frame to which the metal pin adheres. The stator 210
rotates the impeller 320 that will be described later. The PCB
220 inputs and/or outputs predetermined power and a con-
trol signal to the stator 210.

The pump chamber assembly 300 includes a pump cham-
ber upper cover 310, a pump chamber lower cover 330, and
the impeller 320. The pump chamber 350 is formed between
the pump chamber upper cover 310 and the pump chamber
lower cover 330. The pump chamber assembly 300 is
formed on the heat exchange chamber assembly 400, con-
veys water conveyed from the radiator 20 of FIG. 1 to the
heat exchange chamber assembly 400, and discharges water,
which has passed through the heat exchange chamber
assembly 400, to the radiator 20 of FIG. 1.

The pump chamber upper cover 310 forms an upper part
of the pump chamber assembly 300. The pump chamber
upper cover 310 includes a body part 311 which has a flat
plate shape, a stator fixing part 312 which is formed on the
body part 311 to protrude from the body part 311 and into
which the stator 210 is inserted, an upper inlet part 313 into
which water flows from the radiator 20 of FIG. 1, and an
outlet part 314 which discharges water to the radiator 20 of
FIG. 1. An end of the upper inlet part 313 is connected to an
inlet pipe 510, and other end of the upper inlet part 313 is
connected to a lower inlet part 333 of the pump chamber
lower cover 330. An end of the outlet part 314 is connected
to an outlet pipe 520, and other end of the outlet part 314 is
connected to an inlet hole 334 of the pump chamber lower
cover 330.

The pump chamber lower cover 330 forms a lower part of
the pump chamber assembly 300. The pump chamber lower
cover 330 includes a body part 331 which forms a base, an
impeller fixing part 335 which is formed on a bottom of the
body part 331 to protrude from the bottom of the body part
331 and into which the impeller 320 is inserted, a lower inlet
part 333 into which water flows from the pump chamber
upper cover 310, and the inlet hole 334 into which water
flows from the heat exchange chamber upper cover 410. The
lower inlet part 333 is formed to penetrate the body part 331,
an end of the lower inlet part 333 is connected to the upper
inlet part 313 of the pump chamber upper cover 310, and
other end of the lower inlet part 333 is connected to an inlet
413 of the heat exchange chamber upper cover 410. The inlet
hole 334 is also formed to penetrate the body part 331 and
connected to an outlet 414 of the heat exchange chamber
upper cover 410.

An inside of the body part 331 of the pump chamber lower
cover 330 is concave to some degree, and thus, water
discharged from the heat exchange chamber assembly 400
stays inside the body part 331. Also, the body part 331 of the
pump chamber lower cover 330 forms the pump chamber
350 that houses the impeller 320. In other words, the pump
chamber 350 is formed in an internal space where the pump
chamber upper cover 310 and the pump chamber lower
cover 330 are combined with each other, and the impeller
320 is installed in the internal space.

The impeller 320 is disposed in the pump chamber 350
and discharges water from the heat exchange chamber
assembly 400 to the radiator 20 of FIG. 1. For this purpose,
the impeller 320 may include a plurality of rotary blades.
The impeller 320 receives electric power from the stator 210
to rotate. In other words, the impeller 320 operates as a
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rotator corresponding to the stator 210. Detailed descriptions
of detailed structures of the stator 210 and the impeller 320
are omitted herein.

The heat exchange chamber assembly 400 includes the
heat exchange chamber upper cover 410, a heat exchange
chamber lower cover 440, a first guide part 420, and a
second guide part 430. The heat exchange chamber 450 is
formed between the heat exchange chamber upper cover 410
and the heat exchange chamber lower cover 440. In other
words, the heat exchange chamber assembly 400 is installed
on a heating part (not shown) to receive through the pump
chamber assembly 300 a cooling fluid which is cooled in the
radiator 20 of FIG. 1 and then discharged from the radiator
20. Also, the heat exchange chamber assembly 400 passes
the cooling fluid to cool the heating part and re-discharges
water which is heated by heat received from the heating part
to the radiator 20 of FIG. 1 through the pump chamber
assembly 300.

The heat exchange chamber upper cover 410 forms an
upper part of the heat exchange chamber assembly 400. The
heat exchange chamber upper cover 410 includes a body
part 411 which forms a base, an inlet 413 into which water
flows from the pump chamber lower cover 330, and an outlet
414 from which water is discharged to the pump chamber
lower cover 330. The inlet 413 is connected to the lower
inlet part 333 of the pump chamber lower cover 330. The
outlet 414 is connected to the inlet hole 334 of the pump
chamber lower cover 330.

An inside of the body part 411 of the heat exchange
chamber upper cover 410 is concave to some degree, and
thus, the cooling fluid conveyed from the radiator 20 of FIG.
1 stays in the inside of the body part 411. The body part 411
of the heat exchange chamber upper cover 410 forms the
heat exchange chamber 450 that exchanges heat with the
heating part. In other words, the heat exchange chamber 450
is formed in an internal space where the heat exchange
chamber upper cover 410 and the heat exchange chamber
lower cover 440 are combined with each other.

The heat exchange chamber lower cover 440 forms a
lower part of the heat exchange chamber assembly 400. A
radiation part 441, such as a radiation pin, may be further
formed on an upper surface of the heat exchange chamber
lower cover 440, a lower surface of which directly contacts
the heating part, to increase the efficiency of heat radiation.

The heat exchange chamber assembly 400 may be manu-
factured from an aluminum (Al) or copper (Cu) material
having high heat conductivity and heat exchange rate.

The first and second guide parts 420 and 430 may be
further formed in the heat exchange chamber 450. The first
and second guide parts 420 and 430 guide a flow path of
water that flows into the heat exchange chamber 450 through
the inlet 413 of the heat exchange chamber upper cover 410.

In more detail, water that flows into the heat exchange
chamber 450 through the inlet 413 is wholly diffused in the
radiating part 441, thereby improving the heat exchange
efficiency. Therefore, the first and second guide parts 420
and 430 are formed at a part contacting the inlet 413 to guide
a flow path of water that flows into the heat exchange
chamber 450 through the inlet 413 so that the water flows
along a center of the radiating part 441 to be evenly diffused
on a whole surface of the radiating part 441. Therefore, the
cooling fluid flowing into the heat exchange chamber 450 is
diffused through the radiating part 441 formed inside the
heat exchange chamber assembly 400 so as to maximize the
heat exchange efficiency. As described above, the heat
conductivity and heat exchange efficiency of the heat
exchange chamber assembly 400 are improved, so that the



US 9,441,640 B2

7

cooling fluid passing through the heat exchange chamber
assembly 400 effectively receives heat of the heating part.
Therefore, temperatures of the cooling fluid and the heating
part are approximately balanced with each other. Therefore,
a cooling effect of the heating part may be maximized.

The first guide part 420 may be formed of an elastic
material such as rubber or silicon. The first guide part 420
includes an edge part 421 that has a ring shape and a guide
part 422 that protrudes from the edge part 421 to an inside
to guide a moving path of the cooling fluid. A first guide hole
422aq is formed inside the guide part 422 to guide the cooling
fluid that flows in through the inlet 413.

The second guide part 430 is formed in an approximately
flat rectangular shape to cover the radiating part 441, and a
second guide hole 431 is formed in a center of the second
guide part 430 to correspond to the first guide hole 422a.

A cooling process of the pump 1 for the water cooler
according to an exemplary embodiment of the present
invention will now be described in detail.

The cooling fluid cooled in the radiator 20 of FIG. 1 flows
into the heat exchange chamber assembly 400 through the
inlet pipe 510 to cool the heating part (for example, the CPU,
the chipset, the RAM, or the like) disposed under the heat
exchange chamber assembly 400. Water that has passed
through the heat exchange chamber assembly 400 moves to
the pump chamber assembly 300 by the impeller 320 and
then is discharged to the radiator 20 of FIG. 1 through the
outlet pipe 520.

In more detail, water that is conveyed from the radiator 20
of FIG. 1 through the inlet pipe 510 passes sequentially
through the upper inlet part 313 of the pump chamber upper
cover 310 of the pump chamber assembly 300 and the lower
inlet part 333 of the pump chamber lower cover 330 to flow
into the heat exchange chamber 450 of the heat exchange
chamber assembly 400 through the inlet 413 of the heat
exchange chamber upper cover 410. Water that has cooled
the heating part in the heat exchange chamber 450 passes
sequentially through the outlet 414 of the heat exchange
chamber upper cover 410 and the inlet hole 334 of the pump
chamber lower cover 330 to flow into the pump chamber 350
of the pump chamber assembly 300 and then is discharged
outside the pump 1 through the outlet part 314 of the pump
chamber upper cover 310 to be conveyed to the radiator 20
of FIG. 1.

As described above, a pump for a water cooler according
to an exemplary embodiment of the present invention pro-
vides a higher cooling effect than an existing air cooler.
Therefore, a heating part, such as a CPU or the like, may
have high performance, and noise hardly occurs when the
pump operates. Therefore, a work environment of a user
may be considerably improved. In other words, since the
pump for a water cooler performs cooling by using water,
the cooling efficiency of the heating part, such as the CPU
or the like, is improved. Also, the heating part, such as the
CPU or the like, is cooled down to a temperature close to
room temperature and thus has high performance, and a
breakdown possibility of the heating part is reduced. In
addition, a heat exchange pump assembly is formed of an Al
or Cu material having high conductivity and heat exchange
rate, and a guide part is formed inside the pump to diffuse
a cooling fluid. Therefore, heat generated from a heat
generator is effectively exchanged so as to maximize the
cooling efficiency.

According to the present invention as described above,
the cooling efficiency of an electronic device is improved,
and thus, a performance of the electronic device is
improved, and a breakdown possibility of the electronic
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device is reduced. Therefore, noise occurring in a cooling
process is reduced, thereby improving the convenience of a
user.

While the present invention has been particularly shown
and described with reference to exemplary embodiments
thereof, it will be understood by those of ordinary skill in the
art that various changes in form and details may be made
therein without departing from the spirit and scope of the
present invention as defined by the following claims.

What is claimed is:

1. A pump for a water cooler, comprising:

a pump chamber assembly which comprises a pump
chamber wherein an impeller is disposed to rotate in a
predetermined axis direction in the pump chamber to
circulate a fluid therein;

a heat exchange chamber assembly which comprises a
heat exchange chamber that is formed on a side of the
pump chamber assembly so that at least a portion of a
side of the heat exchange chamber contacts the pump
chamber assembly and at least a portion of an other side
of the heat exchange chamber contacts a heating part,
an inlet into which the fluid flows from the pump
chamber assembly, and an outlet from which the fluid
is discharged to the pump chamber assembly, and the
fluid circulating in the heat exchange chamber; and

a stator assembly which is formed on a side of the pump
chamber assembly to provide a predetermined driving
force to the impeller,

wherein the pump chamber assembly comprises a pump
chamber upper cover and a pump chamber lower cover,

wherein the pump chamber is formed in the pump cham-
ber upper cover and the pump chamber lower cover that
are combined with each other, the pump chamber upper
cover comprises a upper inlet part into which the fluid
flows from a radiator; and an outlet part from which the
fluid is discharged to the radiator, and the pump cham-
ber lower cover comprises a lower inlet part which is
connected to the upper inlet part of the pump chamber
upper cover and an inlet of the heat exchange chamber
assembly; and an inlet hole which is connected to the
outlet of the heat exchange chamber assembly.

2. The pump of claim 1, wherein the impeller and the
stator assembly are separated from each other through the
pump chamber upper cover.

3. The pump of claim 1, wherein the pump chamber lower
cover comprises an impeller fixing part into which the
impeller is inserted,

wherein one or more inlet holes are formed in at least one
side of the impeller fixing part.

4. A pump for a water cooler, comprising:

a pump chamber assembly which comprises a pump
chamber wherein an impeller is disposed to rotate in a
predetermined axis direction in the pump chamber to
circulate a fluid therein;

a heat exchange chamber assembly which comprises a
heat exchange chamber that is formed on a side of the
pump chamber assembly so that at least a portion of a
side of the heat exchange chamber contacts the pump
chamber assembly and at least a portion of an other side
of the heat exchange chamber contacts a heating part,
an inlet into which the fluid flows from the pump
chamber assembly, and an outlet from which the fluid
is discharged to the pump chamber assembly, and the
fluid circulating in the heat exchanged chamber; and

a stator assembly which is formed on a side of the pump
chamber assembly to provide a predetermined driving
force to the impeller,
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wherein the heat exchange chamber assembly comprises
a heat exchange chamber upper cover and a heat
exchange chamber lower cover,

wherein the heat exchange chamber is formed in the heat
exchange chamber upper cover and the heat exchange
chamber lower cover that are combined with each
other, and the heat exchange chamber upper cover
comprises the inlet and the outlet.

5. The pump of claim 4, wherein a radiating part is further
formed on a surface of the heat exchange chamber lower
cover opposite to a surface of the heat exchange chamber
lower cover contacting the heating part.

6. The pump of claim 5, wherein the heat exchange
chamber assembly further comprises a first guide part that
guides a moving path of the fluid that flows into the heat
exchange chamber through the inlet.

7. The pump of claim 6, wherein the first guide part
comprises:

an edge part which has a ring shape; and

a guide part which extends from the edge part and in
which a first guide hole is formed.

8. The pump of claim 6, wherein the guide part of the first
guide part is connected to the inlet and is disposed across the
radiating part.

9. The pump of claim 6, further comprising:

a second guide part which is formed between the first
guide part and the heat exchange chamber lower cover
to cover the radiating part and comprises a second
guide hole that is formed inside the second guide part
to have a shape corresponding to the first guide part.
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10. The pump of claim 4, wherein the fluid in the heat
exchange chamber is discharged outside the pump through
the pump chamber as the impeller rotates.

11. The pump of claim 4, wherein the pump chamber
assembly and the heat exchange chamber assembly are
formed as additional assemblies that are separated from each
other.

12. The pump of claim 4, wherein a lower surface of the
pump chamber assembly and an upper surface of the heat
exchange chamber assembly are tightly combined with each
other.

13. The pump of claim 4, wherein the pump chamber
assembly and the heat exchange chamber assembly are
stacked in an axis direction of the impeller.

14. The pump of claim 1, wherein the fluid in the heat
exchange chamber is discharged outside the pump through
the pump chamber as the impeller rotates.

15. The pump of claim 1, wherein the pump chamber
assembly and the heat exchange chamber assembly are
formed as additional assemblies that are separated from each
other.

16. The pump of claim 1, wherein a lower surface of the
pump chamber assembly and an upper surface of the heat
exchange chamber assembly are tightly combined with each
other.

17. The pump of claim 1, wherein the pump chamber
assembly and the heat exchange chamber assembly are
stacked in an axis direction of the impeller.
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